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Morphological Assessment of RVOT:
CT and CMR Imaging
Farhood Saremi, MD,* Siew Yen Ho, PHD,† Damian Sanchez-Quintana, MD‡
THE COMPLEX SHAPE OF THE RIGHT VENTRICLE MAKES IT CHALLENGING FOR MOST
IMAGING MODALITIES. This is especially true for the right ventricle outﬂow tract (RVOT), which is
important for many congenital diseases, but has an even more complex anatomy and function. Cardiac
computed tomography and cardiac magnetic resonance help clarify biventricular anatomy and function.
This pictorial collage offers a general imaging perspective on the RVOT morphology in some important
pathologies involving this region (Figs. 1 to 7).
Figure 1. Variations in the Right Ventricle Outﬂow Tract Length
In a normal example the pulmonary valve extends well above the coronary sinuses of the ascending aorta (AA). The right ventricle outﬂow tract
(RVOT) has a vertical course, and the middle of noncoronary (N) sinus overlays the interatrial septum. In patients with single coronary artery arising
from the right coronary sinus and tetralogy of Fallot (TOF), the RVOT is short and the aortic root is rotated clockwise facing the right atrium (RA). The
RVOT is thickened and narrowed in TOF. Although in conotruncal anomalies, including TOF, the infundibular septum is not always short; it is believed
that any time the right ventricle shows a short outﬂow tract a total or partial lack of conotruncal rotation is present. LA  left atrium; MPA  main
pulmonary artery.
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632Figure 2. Anatomy of the RV and RVOT
(Top) Components of the right ventricle are shown. The right ventricle (RV) is comprised of 3 components: the inlet, apical trabecular, and outlet portions. The outﬂow
tract, the infundibulum or conus, separates the tricuspid and pulmonary valves. The axis of the oriﬁces of the inlet and outlet roughly forms an angle of 60°. The
supraventricular crest is a composite of the ventriculoinfundibular fold cradled between limbs of septomarginal trabeculation. It is separated from the right aortic sinus
by the epicardial fat. (Bottom) Sagittal cadaveric and computed tomography (CT) sections of the RVOT are shown. Note fat plane (dotted red line) extending between
the posterior wall of the RV infundibulum (supraventricular crest) and the anterior wall of ascending aorta making the infundibulum resectable during surgery, such as
the Ross procedure, without entering the left ventricular cavity. Only the central portion of its inferior most part may form part of the interventricular septum. The term
supraventricular crest is replaced by ventriculoinfundibular fold, representing any muscular structure interposed between the attachments of the leaﬂets of the atrioven-
tricular and arterial valves (curved blue arrows). The inferior central part of it is called the outlet septum (double headed pink arrow), which is part of the septomar-
ginal trabeculation. Its true existence is questionable given the limited spatial resolution of CT compared with histological slices. The red line in the bottom panel
shows the fat plane. CS  coronary sinus; IVC  inferior vena cava; IVS  interventricular septum; L  left aortic sinus; LVOT  left ventricle outﬂow tract; MPM 
medial papillary muscle; PV  pulmonary valve; R  right aortic sinus; RAA  right atrial appendage; SVC  superior vena cava; other abbreviations as in Figure 1.
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633Figure 3. Anatomical Variants of the SMT
(Top) RVOT open-book dissection views are shown. The septomarginal trabeculation (SMT) is a muscle strap plastered onto the septal part. The ventriculoinfundibular fold (VIF)
extends between the SMT and the pulmonary valve and forms the paraseptal wall of the RVOT. Note smooth surface of the VIF compared to the rest of the RV infundibulum,
which is trabeculated. The septoparietal trabeculations (SPT) originate from the anterior margin of the SMT and run round the parietal quadrant of the endocardial infundibulum.
These trabeculations show a variable extension (5 to 22 trabeculations) and thickness (2 to 10 mm) along the right and left septoparietal walls of the RVOT. The anterosuperior
limb extends along the infundibulum to the leaﬂets of the pulmonary valve. The posterior limb runs onto and overlays the ventricular septum, towards the right ventricular inlet,
giving rise to the medial papillary muscle complex (blue circle). The SPTs can be ﬂat or prominent and may be hypertrophied as in pulmonary hypertension or tetralogy of
Fallot, contributing to muscular subpulmonary stenosis. The SMT continues to apex and turns into the moderator band (MB) and anterior papillary muscle. (Bottom) CT images
demonstrate variable thickness of the SPTs in normal cases. Marked thickening of the RVOT in the last image in a patient with pulmonary valve stenosis is also shown. The RA is
enlarged. A  anterior; L  left posterior; R  right posterior are pulmonary sinuses; other abbreviations as in Figures 1 and 2.Figure 4. Different Variants of PV Stenosis
(A) Transaxial and long-axis computed tomography of a dysplastic pulmonary
stenosis (arrows). Note trileaﬂet thickened valve with hypoplastic ventriculoarterial
junction. (B) Transaxial and long-axis cardiac magnetic resonance (CMR) of a stenotic
bicuspid pulmonary valve (PV) (arrow) with jet of ﬂow (double arrow) and post-
stenotic dilation of the left pulmonary artery (LPA). (C) Transaxial and long-axis CMR
of a quadricuspid valve (arrows) are shown. One rudimentary extra cusp between
left and posterior cusps is seen. The right ventricle is hypertrophied, and the main
pulmonary artery (MPA) is dilated. Isolated pulmonary stenosis is almost always
congenital. A dome-shaped type is the most common morphology. However, of stenotic
cases which require active treatment, whether interventional or surgical, dysplastic valves
are probably the common morphology seen. Bicuspid or multicuspid valve is rare. A
hypertrophied right ventricle can maintain its function for years, even when right
ventricle pressures are near systemic. Symptoms occur at a variable level of valve
gradient but usually much later than a right ventricle pressure exceeding 50% of
systemic pressure.
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634Figure 5. Cadaveric Specimen Demonstrates
Phenotypic Features of TOF
TOF consists of a large nonrestrictive subaortic
ventricular septal defect (VSD), the aorta riding up
over the septal defect (50% overriding falls into
double outlet RV subgroup). The muscular outlet
septum is displaced anterocephalad to the limbs of the
septomarginal trabeculation and there is hypertrophy of
the SPT. Subpulmonary obstruction (green bracket) is
generally produced between the muscular outlet
septum and the hypertrophied SPTs. There is continuity
between the leaﬂets of the aortic and tricuspid valves in
the posteroinferior margin of the VSD. Computed
tomography images show repaired TOF with markedly
thickened outlet septum (red stars) and the SPT. Status
after transpulmonary patch surgery covering the
anterior wall of the RVOT. In this patient the RVOT is
long. The ascending aorta (AA) is dilated. The muscular
outlet septum is located anterocephalad to the limbs of
the septomarginal trabeculation. RV 2ch  right
ventricle 2-chamber; 3ch  3-chamber; other
abbreviations as in Figures 1, 2, and 3.Figure 6. Anatomical Features of the Outﬂow
Tract in TGA and cc-TGA
(A and B) Transposition of great arteries (TGA) status
post atrial switch. In TGA the aortic valve (Ao) is
located anterior to the pulmonary valve (P) in most
cases and the great arteries are parallel rather than
crossing as they do in the normal heart. The second
most common arrangement is with the aorta just
anterior to the pulmonary artery. There is ﬁbrous
continuity of the mitral and pulmonary valves (m-p
continuity). Intra-atrial bafﬂe (yellow arrows) shifts
deoxygenated blood of the SVC and IVC into the LA
vestibule, left ventricle (LV), and MPA. The RV is the
systemic ventricle and will be hypertrophied. (C and D)
In congenitally corrected malposition of the great
arteries (cc-TGA) the ventricles are congenitally inverted
with the LV located behind the sternum. The
pulmonary (P) and aortic (Ao) valves are usually side by
side with the aorta on the left. This anatomic
arrangement of great arteries can rarely be seen in TGA
(10%). The pulmonary artery in cc-TGA arises directly
from the LV with direct ﬁbrous continuity between the
mitral and pulmonary valves. Abbreviations as in Figure 1
and 2.
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Figure 7. DCRV and DORV
(Top) A double chambered right ventricle (DCRV) is shown. Severe RVOT stenosis is seen as a result of thickened septomarginal and septoparietal trabeculations
(yellow stars). Short-axis CMR in systole shows jet ﬂow through the stenosis (blue arrows). Thickened wall RV inlet and markedly dilated RA are seen. The sever-
ity of the DCRV stenosis tends to increase with time. DCRV is usually associated with a perimembranous ventricular septal defect. (Bottom) RVOT magnetic reso-
nance ﬁndings in double outlet right ventricle (DORV) status after Rastelli repair. RV-to-pulmonary artery conduit (blue stars) shows mild narrowing (red arrows).
Note side-by-side position of the aortic (Ao) and pulmonary (P) valves and the outlet septum between them (yellow star). PA  pulmonary artery; other abbreviations
as in Figures 1, 2, and 4.
